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ABSTRACT
Acha (Digitaria exilis) and soybean (Glycine max) were processed into flours and used to substitute wheat flour (Titicum 
aestivm) as a composite flour at different proportions of  100:0:0 (Wheat); 75:25:25 (Wheat: Acha: Soybean); 75:25 
(Wheat: Acha); 75:25 (Wheat: Soybean) and 50:50 (Acha: soybean). The formulated blends were used to produce 
noodles. The noodles were subjected to proximate analysis, functional properties and sensory evaluation using 
commercial instant noodles as control. The results revealed that the protein, moisture, ash and fat contents were 
higher in the formulated samples than in the control. Sample AS (50% Acha and 50% Soybean) had 26.47% protein 
and was significantly different (p < 0.05) from the control (8.97%). The protein and fat contents increased while 
carbohydrate decreased with increase in soybean addition to the blend. The functional properties showed that water 
absorption capacity increased with increase in wheat blend. There were no significant differences (p < 0.05) between 
the formulated samples in their swelling index and wettability. The result of  the sensory evaluation based on a nine 
point hedonic scale showed that generally apart from the control, noodles from 100% wheat and wheat noodles 
supplemented with soybean up to 25% were acceptable to the panelists. 
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Introduction
Acha seeds are rich in methionine and cystine, amino 
acids vital to human health which are deficient in 
most cereals. According to (Ayo and Nkama, 2003), 
substitution of  wheat flour with acha flour up to 
30% has shown no significant difference in terms 
of  sensory qualities and Lasekan (1994) reported 
that acha has high pentosan, high water absorption 
capacity that could be utilized in baked foods and 
pasta products like noodles. 
Soybean is one of  the common plant foods that 
contain complete protein which provides all the 
essential amino acids in amounts needed for human 
health. It is also rich in unsaturated fatty acids, low 
in saturated fatty acids and a source of  omega-3-
fatty acids. It contains beneficial phytochemicals 
such as isoflavones. Several studies have shown 
that consumption of  soy foods is associated with a 
reduction in prostate cancer in men, breast cancer 
in women (Shu et al., 2009), and colorectal cancer in 
postmenopausal women (Yang et al., 2009). Omega-
3-fatty acids in soybeans may reduce the risk of  
heart disease, control blood sugar and insoluble 
fiber increases stool bulk, may prevent colon 
cancer and relieve symptoms of  several digestive 
disorders.
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Noodles are gaining wider acceptability especially 
in the developing world due to their versatility, 
simplicity, organoleptic appeal and satiety. Nutrient 
content of  noodles varies widely depending on the 
type, quality and quantity of  constituent materials 
as well as processing method (Hatcher, 2001). 
The main ingredient for noodle making is durum 
wheat flour that has high protein content with 
particle or grain size less than 140 microns. Flour 
and water are the mandatory ingredients in noodle 
production although salt, colour and flavour may 
be added depending on the noodle type (Marchylo 
and Dexter, 2011).
Noodles are mainly consumed by school children 
that need adequate protein for growth. The use 
of  composite flour has been encouraged since it 
reduces the importation of  wheat (Omeire and 
Ohambele, 2010). Utilization of  locally available 
inexpensive cereals like acha and soybean that can 
substitute a part of  wheat flour without adversely 
affecting the acceptability of  the products will be 
a welcome development. Partial replacement of  
wheat flour with acha and soy flour will increase the 
overall nutrient, encourage the agricultural sector, 
increase the noodle variety, reduce dependence 
on wheat flour for manufacturing of  noodles and 
lower the cost of  production. 
Materials and Methods
The main materials used in this study were “Acha” 
(Digitaria exilis), Soybean (Glycine max) and Wheat 
(Triticum aestivum). The creamy coloured type of  
acha was purchased from Jos, Plateau State. Soybean 
and wheat flour were purchased from main market 
Owerri, Imo State. 
Preparation of Acha flour 
Acha grains were manually cleaned and sorted by 
hand picking of  the chaff  and foreign materials. 
Dust and sands were removed by washing severally 
in tap water using plastic bowls. The washed grains 
were oven dried at 70oC for 6 h, after which the 
dried grains were finely milled into flour with an 
attrition mill sieved through a muslin cloth to 
remove coarse and fibrous materials. The resulting 
flour was stored in air tight polyethylene bags at 
room temperature 25oC for further use.
Preparation of Soybean flour 
This was produced according to the methods of  
(Oluwamukomi et al., 2005). Soybeans were cleaned 
and sorted, washed and boiled in water at 100oC 
for 30 min. It was dehulled manually, oven dried 
at 70oC for 15 h milled in a disc attrition mill to 
obtain the flour followed by sieving using a muslin 
cloth. The resultant fine flour was stored in air tight 
polyethylene bags at room temperature for further 
use.
Formulation of composite blends 
Wheat flour, acha flour and soybean flour were 
mixed at different proportions as shown in Table 
1. 
Table 1: Quantity of  wheat, acha and soybean 
composite flour
 Samples  Wheat  Acha  Soybean   
 flour (%) flour (%) flour (%)
W 100 0 0
WAS 50 25 25
WA 75 25 0
WS 75 0 25
AS 0 50 50
W = 100 percent Wheat, WAS = Wheat: Acha: Soybean 
(50:25:25), WA = Wheat: Acha (75:25), WS = Wheat: 
Soybean (75:25), AS = Acha: Soybean (50:50).
Noodle production 
Noodles were produced by blending separately 
flour samples as shown in Table 1 with warm water 
(40oC) and 5% CMC. The mixtures were thoroughly 
worked to form doughs. The formed dough was 
allowed to rest for 20 mins, then kneaded and 
rolled with a rolling pin to form sheets. The sheets 
were extruded using a cold extruder (Eurosonic, 
Globe 150) model. The noodle strands were put 
in cleaned aluminum trays and oven dried at 60oC. 
The process is as shown in Fig. 1.
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 Mixing of  ingredients (flour, warm water, CMC)
Dough resting
Rolling
Extruding/cutting
Drying at 600C
 Packaging
Noodles
Fig. 1:   Flow chart for noodles production
Determination of proximate composition
Moisture content, crude fiber and ash were 
determined according to AOAC (1997), crude 
protein by Kjeldhal method, ether extract by 
solvent extraction method, carbohydrate content 
was by difference.
Determination of functional properties 
The bulk density was determined by the method of  
Giami et al., (1992). The water and oil absorption 
capacity and wettability were determined according 
to the methods described by Onwuka, 2005. The 
swelling index was determined using the method 
of  Okezie and Bello, (1988). Gelling and Boiling 
Point were determined according to the method of  
(Narayam and Narasinga, 1982).
Sensory evaluation 
The noodle samples were cooked and using a 
commercial noodle as a control, a twenty five man 
semi trained panel evaluated the noodles using a 
9 point hedonic scale ranging from 1 (extremely 
disliked) to 9 (extremely liked). The panelists were 
asked to score for texture, taste, colour, aroma and 
overall acceptability.
Statistical analysis
Data obtained from the chemical, functional and 
sensory analyses were recorded in triplicate and 
subjected to statistical analysis of  variance (ANOVA) 
with the mean value separated by Duncan’s multiple 
range test at 5% level of  significance.
Results and Discussion 
Samples AS (50% acha and 50% soybean) had the 
lowest moisture content and was not significantly 
different (p < 0.05) from the control while sample 
W (100% wheat) had highest moisture content and 
was significantly different (p > 0.05) from other 
samples. The moisture content of  samples WAS, 
WS, AS and CON were below the 10% moisture 
level recommended for safe keeping flour samples 
(SON, 2007). Nnam (2002) reported that the lower 
the moisture content of  a product, the longer the 
shelf  life. This implies that sample AS can keep 
longer than other samples. The ash content of  the 
samples were significantly different (p > 0.05) from 
each other except samples W, WAS and WS. The ash 
content of  the samples were generally higher than 
that of  the control which signifies that the samples 
had higher mineral content than the control. 
The percentage fat and protein content in the 
samples varied significantly (p > 0.05) from each 
other but protein contents of  samples W and WA 
were not significantly different (p < 0.05). The 
samples that contained no soybean had lower 
fat and protein content than the samples that 
contained soybean, also the percentage of  fat and 
protein increased as the percentage of  soybean 
incorporated into the samples increased. The results 
may be attributed to the fat and protein content of  
the soybean flour incorporated into the samples. 
The results were in agreement with the reports of  
other works (Sharma and Chanhan, 2000; Dhingra 
and Jood, 2000; Sanni et al, 2004). 
The crude fiber content of  the samples were 
significantly different (p > 0.05) from each other. 
One expects the fiber content of  the samples to be 
high, since acha and wheat are grains and had high 
fiber content but the crude fiber content of  the 
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samples were generally low. The result may be due 
to the separation process carried out after milling 
to obtain the fine flours used for the production. 
The carbohydrate content of  the samples were also 
significantly different (p > 0.05) with each other. 
The carbohydrate content decreased with increase 
in the percentage of  soybean flour added. The 
decrease could be due to the low carbohydrate 
content of  soybean flour (Iwe, 2004).
Functional properties of samples 
The results of  functional properties of  the samples 
are presented in Table 3. The values of  the bulk 
Table 2: Results of  the proximate composition of  samples
Samples  Moisture% Ash% Fat% Crude fiber% Crude protein% Carbohydrate%
W 12.26a 2.1b 5.16d 0.17e 10.88c 69.44c
WAS 8.94c 2.04b 6.89c 0.35d 14.92b 59.87e
WA 10.73b 1.12c 1.34e 0.59c 11.05c 75.20b
WS 9.07c 2.10b 8.02b 0.09f 13.38b 67.36d
AS 6.42d 2.63a 8.33a 0.8b 26.47a 55.35f
CON 6.64d 0.87d 0.71f 1.28a 8.97e 81.53a
The mean values in the same column having the same superscript are not significantly different (p < 0.05).
W = 100 percent Wheat, WAS = Wheat: Acha: Soybean (50:25:25), WA = Wheat: Acha (75:25), WS = Wheat: 
Soybean (75:25), AS = Acha: Soybean (50:50), CON = Control (commercial instant noodles).
density ranged between (0.58 and 0.70) g/ml. 
Sample AS had the highest bulk density and is not 
significantly difference (p < 0.05) from samples 
W, WS and CON while sample WAS had the least 
bulk density and was significantly difference (p > 
0.05) from other samples. The lower bulk density 
of  samples WAS and WA could be as a result of  
the bulk density of  acha which was lower. Low 
bulk density is desirable in infant feeding (Iwe and 
Onadipe, 2001).
The wettability of  the samples ranged between 
18.32 and 29.28 seconds. Samples WA with highest 
time of  wettability (29.28 s) dissolved in water 
slower than other samples and not significantly 
different from samples W and WS while sample 
CON dissolved at 18.32 s had the least wettability 
time and similar to sample AS. The increase in 
wettability time could be due to gluten content 
in wheat flour which takes longer time to absorb 
water in order to form elastic dough. 
The swelling index of  sample CON was the highest 
(1.91 ml/g), but it was not significantly different 
(p < 0.05) from samples WAS and WS. The result 
showed that samples WS and WAS compared well 
with the control in terms of  swelling index. High 
swelling index has been reported as part of  the 
criteria for a good quality product (Achinewhu et 
al., 1998). 
There were significant difference (p > 0.05) in 
the water absorption capacity of  all the samples. 
Sample CON had the highest water absorption 
capacity (3.85 ml/g) while sample AS recorded the 
lowest score (2.10 ml/g). The water absorption 
capacity decreases as incorporated of  soybean flour 
increases. This could be attributed to the protein 
content of  the soybean that denatured during heat 
processing which significantly influence the amount 
of  water it can absorb. This agreed with the finding 
of  (Bhattachyra and Brakash, 1994) that denatured 
protein binds more water. Sample AS having the 
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lowest water absorption capacity could be due to 
absence of  gluten in both acha and soybean. Iwe 
and Onadipe (2001) reported that ability of  flour 
to absorb water improves dough making potentials. 
Samples WAS recorded the highest oil absorption 
capacity (2.28 ml/g) and was significantly different 
(p > 0.05) from other samples while samples WS 
and AS had the same value (1.00 ml/g). The results 
showed that sample W compared well with the 
control sample in terms of  oil absorption capacity. 
The gelling point and boiling point of  the samples 
varied from 580C to 610C and 660C to 710C 
respectively. Among the samples, W had the highest 
gelling point and boiling point and was similar to 
samples WA and CON in terms of  gelling point. 
The samples with higher gelling point had no 
soybean in them. This could be as a result of  their 
higher carbohydrate content that had better gelling 
property. The results showed that samples W and 
WA compared well with the control as regard to 
gelling point. 
Sensory evaluation of cooked noodles
The results of  the sensory analysis is shown in 
Table 4. Among the samples, the control was the 
most acceptable. The control (sample CON) varied 
significantly (p > 0.05) from other samples in terms 
of  texture even from sample W (100% wheat), 
which may be due to other constituents of  the 
commercial noodles like stabilizers and emulsifiers 
added to them. Among the noodles, 100% wheat 
noodle (sample W) was also significantly different 
(p > 0.05) from other samples while sample E that 
did not contain wheat flour was the least accepted, 
but was not significantly different (p < 0.05) from 
samples WAS (50% wheat, 25% acha and 25% 
soybean noodles) and sample WA (75% wheat and 
25% acha noodles). The difference in texture of  
the samples could be attributed to the presence of  
gluten in wheat flour which formed elastic dough 
resulting to noodles with good texture and better 
structure. Sanni et al, (2004) reported similar results 
for noodles produced from cassava/wheat flour.
There was significant difference (p > 0.05) in taste 
between the control and other samples except 
sample W (100% wheat noodles), but there were 
no significant difference (p < 0.05) between sample 
W and sample WS (75% wheat and 25% soybean 
noodles). Noodles produced from 50% acha and 
50% soybean (sample AS) had the least score and 
was similar to noodles from 50% wheat, 25% acha 
and 25% soybean (sample WAS) as well as 75% 
wheat and 25% acha noodles (sample WA). The 
Table 3:   Result of  functional properties of  samples 
Sample Bulk Wettability Swelling Water absorption Oil absorption Gelling Boiling
 density (sec)  index capacity capacity point point
 (g/ml)    (ml/g)  (ml/g)  (ml/g)   (oC) (oC)
W 0.67a 29.20a 1.27c 3.50b 1.94b 61a 71a
WAS 0.58c 26.14b 1.31bc 2.65c 2.28a 58b 67b
WA 0.63b 29.28a 1.20c 2.50d 1.67c 60a 66b
WS 0.69a 27.34ab 1.35bc 2.25e 1.00d 59b 68b
AS 0.70a 19.32c 1.45bc 2.10f 1.00d 59b 69a
CON 0.67a 18.32c 1.91a 3.85a 1.94b 60a 68b
The mean values in the same column having the same superscript are not significantly difference (p < 0.05).
W = 100 percent Wheat, WAS = Wheat: Acha: Soybean (50:25:25), WA = Wheat: Acha (75:25), WS = Wheat: 
Soybean (75:25), AS = Acha: Soybean (50:50), CON = Control (commercial instant noodles).
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least score of  sample AS might be because there 
was no wheat in it, or due to its higher percentage of  
soybean which must have resulted to beany flavour 
in the noodles and the choice of  the panelists who 
were not used to noodles produced from acha and 
soybean because commercially made noodles were 
normally produced from wheat flour only.
The general acceptability result showed significant 
differences (p > 0.05) between the noodles. Apart 
from the control, 100% wheat noodle was the 
most acceptable and was not significantly different 
(p < 0.05) from noodles produced with wheat and 
soybean in the ratio of  75:25. The noodle from 
wheat and soybean in the ratio of  75:25 was also 
similar to noodles from 75% wheat and 25% acha. 
This signified that noodle produced by substituting 
part of  wheat with acha and soybean up to 25% 
was accepted. The proximate analysis result also 
showed increase in protein content of  the samples 
with increase in soybean content.
Table 4: Mean scores of  sensory evaluation of  samples  
Sample  Texture  Taste  Colour  Aroma  Overall acceptability
W 6.36b 6.92ab 6.24b 6.6ab 6.8ab
WAS 3.4d 3.6d 3.44c 4.28c 3.76d
WA 4.12cd 3.8cd 3.88c 4.36c 4.36cd
WS 4.92c 5.44bc 4.84bc 5.04bc 5.32bc
AS 2.84d 3.04d 2.96c 3.56c 3.08d
CON 7.92a 8.2a 7.8a 7.76a 8.12a
The mean values in the same column having the same superscript are not significantly different (p < 0.05).
W = 100 percent wheat, WAS = Wheat: Acha: Soybean (50:25:25), WA = Wheat: Acha (75: 25), WS = Wheat: 
Soybean (75:25), AS = Acha: Soybean (50:50), CON = Control (commercial instant noodles).
Conclusion
Noodles can be produced from blends of  soybean, 
acha and wheat. The results showed that samples 
WAS, WS, AS and CON moisture content were 
lower than the standard recommended for safe 
keeping of  product which showed that the samples 
will have long shelf  life. The protein content results 
showed that the samples AS and WAS that had 
soybean in the blends had higher protein content 
than others which signified that incorporation of  
soybean increased their protein content.
The sensory evaluation results indicated that 
generally, noodles produced from 100% wheat 
were preferred to others and was not significantly 
different (p < 0.05) from the control and from 
noodles produced from 75% wheat and 25% 
soybean. This implies that wheat flour could be 
supplemented. Thus, substituting wheat flour with 
soybean up to 25% will go a long way to increase 
noodles variety, make them affordable to many and 
boost their nutritional content.
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